Effects of transcutaneous topical injection of oxygen on vascular endothelial growth factor gene into the healing ligament in rats.
The effects of intermittent exposure to oxygen injection on an experimentally induced ligament tear were studied in the right hind limb of 17 male Sprague-Dawley rats. Two rats were used for monitoring the partial oxygen pressure (pO(2)) of subcutaneous tissue and 15 rats were divided into the following three groups of 5 after an experimentally induced ligament tear: Group A, control group; Group B, injection of 0.5 ml hyaluronan to the wound transcutaneously; Group C, injection of 0.5 ml hyaluronan mixed with haemoglobin and oxygen (n=5). At 7 days post-ligament injury, we compared the ligaments of the three treatment groups for gross appearance, histology and expression of vascular endothelial growth factor (VEGF) mRNA by RT-PCR. Our results indicate that the pO(2) was immediately elevated to 334.6 mmHg by topical oxygen injection and this method was effective in promoting vessel formation in comparison to the control group (p<0.01). However, the expression of VEGF mRNA in the topical oxygen injection group (Group C) was lower than that in control group (p<0.05). Our results suggest that oxygen is able to accelerate vessel formation in spite of its effect of decreasing VEGF mRNA. Our method of using topical injection proved to be useful in healing the ligament and the wound.